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TI """DISCORDANT*** ***HELIX*** STABILIZATION FOR PREVENTION OF 

AMYLOID FORMATION 
IN Johansson Jan (SE) 
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GI 12 Figure(s). 

FI ^"u 1 u 1 - S u a , bar graph that de P icts the occurrence of alphahelical seqments 
with high beta-strand propensities. The number of protein segments are 
plotted versus the lengths of the segments for which experimentally 
determined alpha-helices coincide with beta-strands predicted with a PHD 
reliability index greater-double-equals 5 for all residues. The pbd codes 
are given for the proteins from which the helices with 
greaterdouble-equals 7 residues emanate, codes in bold identify proteins 
that form amyloid fibrils in vivo, and italics denote proteins shown to 
torm fibrils. The outcome of predictions for prion proteins from human 
i u I • ? ouse ( mPrp ) are indicated. The PDB codes represent in 
alphabetical order: laa0=fibritin deletion mutant (Bacteriophage T4) 1 
aura=carboxyl esterase (Pseudomonas fl uorescens) , lbl0(sPrP)=prion protein 
(Syrian hamster), lb2va=heme-bindinq protein A (Serratia marcescens) 
lb5ea=dCMP hydroxymethylase (Bacteriophage T4) , lb8oa=purine nucleoside 
phosphorylase (Bos taurus) , lba6=beta amyloid protein (Homo sapiens) 
lbct=bacteriorhodopsin (Halobacterium halobium), lbll=parathyroid hormone 
receptor (Homo sapiens), cpo=chloroperoxidase (Leptoxyphium f umago) , 
lcv8=staphopain (Staphylococcus aureus), 1 ecra=repl i cation terminator 
protein (Escherichia coli) lggtb=coaqulation factor XIII (Homo sapiens) 
, lh2as-hydrogenase (Desulfovibrio vulgaris), liab=astacin (Astacus 
astacus), likmb=brefel di n A esterase (Bacillus subtilis), lkpta=killer 

(ustilago maydis), llml=leishmanolysin (Leishmania major) , 
lmndb=smad MHl doman (Homo sapiens), lmnma=transcription factor MVMl 
(Saccharomyces cerevisiae), lmtyd=methane monooxygenase (Methylococcus 
capsulatus), lnom=DNA polymerase beta (Rattus norvegicus), lnoza=DNA 
polymerase (Bacteriophage T4) , lpbv-sec7 domain of exchange factor ARNO 
(Homo sapiens), lquta=lytic transglycosyl ase Slt35 (Escherichia coli) 
lsmd=salivary amylase (Homo sapiens), lspf (SP-c)=surfactant-associated 
P ro t p? n -,S- CSu ? scr ° fa )> lsra=osteonectin (Homo sapiens), ltaha=lipase 
(Burkholdia glumae), ltca=lipase B (Candida antarctica), 
lvns=chloroperoxidase (Curvularia inaequalis), lwer=Ras-GTPaseactivatinq 
domain of pl20GAP (Homo sapiens), 2erl=pheromone Erl (Eurplotes raikovi) 
^ifo=inovirus (Xanthomonas oryzae) , 2occk=cytochrome c oxidase (Bos 
taurus), 2sqca=squalene-hopene cyclase (Al icyclobaci 1 1 us acidocaldarius) 
iaig=adamalysin II (crotalus adamanteus) , 3pte=transpeptidase 
(Xstreptomyces R61) . 



;J _,~! s a s . et of diagrams^hat depict the characteristics^ lonq 
***discordant*** *^1ix*** segments. Amino acid #|uence 
together with determined and predicted secondary structure^ement 



together with determined and predicted secondary structure^lements for 
sequences having greater-double-equals 9=residue discordant segments are 
shown. Also shown are those discordant segments of A beta, mouse PrP and 
human PrP. The proteins are grouped by the length of their discordant 
stretch. The experimentally determined helical segments are drawn as blue 
cylinders in the bottom row of each case in which the amino acid 
sequences and residue positions in the pdb entries of the corresponding 
proteins are given. The locations of the beta-strands predicted by PHD 
are visualized by yellow strands in the middle row of each case, wherein 
the reliability index for each residue is shown. The Chou-Fasman-based 
predictions averaged for 6-residue segments are plotted above residue 3 
in each segment and given in the top row of each case. E and e denote 
extended structures (i.e., beta-strands) predicted with high and low 
5S°?c Al} y ' respectively, as in chou and Fasman (1978, Adv. Enzymol . 
47:45-148), and H and h represent predicted helical structures in an 
analogous manner. 

FIG. 3 is a diagram that depicts the amino acid sequence (bottom row) and 
predicted secondary structure by PHD and according to Chou-Fasman 
analysis for a polyleucine analogue of SP-c (lung surfactant protein c) 
The PHD predictions including reliability indices are given in the middie 
row and the ChouFasman data in the top row, but in this case an 
alpha-helix is predicted by both methods, symbolized by a blue cylinder 
for the PHD prediction. 

FIG. 4 is a graph that depicts data from an experiment in which the 
relative amounts of SP-c(squares) and SP-c(Leu) (triangles) remaininq in 
solution after centnfugation at 20,000 x g for 20 minutes at different 
time points after solubilization were measured. 

fig 5 is a set of diagrams that depict the experimentally determined and 
predicted secondary structures of positions 1-28 of A beta and a variant 

beta , (1 " 2 ^ ™ wni F h tnree residues have been changed to alanine 
(K16A, L17A, F20A) . Symbols are as described for FIGS. 2 and 4 

FIGS. 6A-6C are graphs depicting the effects various tripeptides on fibril 
formation by A beta (14-23) (FIG. 6A) , A beta (12-24) (FIG. 6B) , and A 
beta (1-40) (FIG. 6c) . Unless otherwise indicated, the tripeptides have 
free N- and C-termini. The results are representative for two to three 
independent experiments. 

FIG. 7 is a graph depicting the effects of various tripeptides and 
tetrapeptides on fibril formation by A beta (14-23). 

FIG. 8 is a graph depicting the effects of the peptides KAD, AAA, and 
KFFE (SEQ ID NO : 1) on A beta (1-40) aggregation. Samples were analyzed in 
duplicate. 

FIGS. 9A-9E depict the fibrillar structures of A beta (1-40) formed in the 

Srr C LwQ^ peptide C9 ^' " in the , P^sence of KAD (9b), acetyl -KAD-amide 
(9C), AAA (9D), or acetyl -AAA-amide (9E) . 

FIG. 10 depicts the KAD peptide in an energy-minimized conformation (top 
structure), the KAD peptide in an extended conformation (middle 
structure), and the KFFE (SEQ ID NO:l) peptide in an extended 
conformation (bottom structure). The amino and carboxyl groups of the 
5* arged i Slde -9 nains a re on the same side of the polypeptide backbone in 
KAD and the distances between them are then shown, in KFFE, the charqed 
side-chains are on opposite sides of the polypeptide backbone 

FIG 11 depicts the charge separation of A beta (15-23) in alpha -helical 
and beta-strand conformations. The upper panel shows the A beta (15-23) 
region in helical conformation, symbolized by the cylinder The charqed 
side-chains Lysl6, Glu22 and Asp23 are shown, in the lower panel, the A 
beta (15-23) region is modeled in beta-strand/extended conformation, 
indicated by the wavy strand. The charged side-chains are shown. For the 
helical conformation, the distances between the epsilon-amino group of 
Lysl6 and the gamma-carboxyl group of Glu22 and the betacarboxyl group of 
Asp23 are shown, and for the extended conformation the Lysl6-Glu22 
distance is indicated. 

FI ^'u 1 i- ls a m< ? d< ^ - of A beta fibril formation and the associated effects 
?u 5 e ] ?" st ? bl 1 i zing agents. The upper row depicts the transformations 
that helical A beta peptides are thought to undergo to form beta-sheet 
fibrils. Monomeric A beta in aqueous solution is structurally disordered 
i 't'^} .mterconverts between different structures including 
alphahelical and beta-strand conformations) and A beta in extended 
conformation will be able to polymerize via the formation of 
intermolecular contacts in beta-sheets. Compounds that can interact 
preferentially with helical A beta (here represented by the doubly 

ar 5u 1iqand ) Wll l shift the equilibrium from the extended conformation 
and thereby reduce formation of fibrils. The cylinder represents the 
helix centered around residues 16-23 of A beta and the + and -siqns 
represent Lysl6 and Glu22/Asp23, respectively. 
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DESC variant peptide of human amyloid beta-peptide (residues 15-25). 
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DESC Polyleucine analogue of pig lung surfactant-associated protein c (SP-c). 
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DESC Human coagulation factor XIII (lggtb) helical segment. 
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Mouse prion protein (lag2) helical segment. 
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Human amyloid beta-peptide (lba6) helical 



segment , 
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Identifying compounds that stabilize I-helix of ** *discordant*** 
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DESC Xanthomonas oryzae inovirus (2ifo) helical segment. 
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DESC Pig surfactant-associated protein C (lspf) helical segment. 
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DESC Halobacterium halobium bacteriorhodopsi n (lbct) helical segment. 
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DESC Human amyloid beta-peptide (Abeta) fragment (residues 1-40). 
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TI Identifying compounds that stabilize i-helix of ***discordant*** 

***helix*** in polypeptide, by measuring amount of i-helix in sample 

containing ***discordant*** ***he"lix*** -containing polypeptide in 

presence and absence of compound 
IN White M P; Johansson J 
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